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What is claimed is: 



1 1 . A power supply controller circuit, comprising a current input 

2 circuit coupled t& receive a current representative of an input voltage, the 

3 current input circuit to generate an enable/disable signal when the current 

4 crosses a threshold having a hysteresis of greater than or equal to zero, 

5 the power supply controller to activate and deactivate the power supply in 

6 response to the enable/oisable signal. 

1 2. The power supplycontroller circuit of claim 1 further comprising 

2 an oscillator circuit coupled tcMhe enable/disable signal, the oscillator 

3 circuit to start and stop gen^yng_ajwitehing waveform in response to 

4 the enable/disable signal. 



1 3. The power supply controller circuit of claim 2 wherein the 

2 oscillator circuit is to complete an existing cycle of the switching waveform 

3 before the oscillator is to stop generating the switching waveform in 

4 response to the enable/disable signal. 



1 

2 
3 



4. The power supply controller circuit of claim 2 wherein the 
oscillator circuit is to start a new complete cyc|e of the switching waveform 
if the oscillator circuit is to start generating the switching waveform in 



-59- 



003692. P040 



B" 

fij 

in 



4 response to the enable/disable signal. 

1 5. The power supply controller circuit of claim 2 further comprising 

2 a power switch coypled to a primary winding of the power supply, the 

3 power switch coupled to receive and to switch in response to the 

4 switching waveformA 

\ 

1 6. A power supply controller circuit, comprising a current input 

2 circuit coupled to receive\a current representative of an input voltage, the 

3 current input circuit to generate an enable/disable signal to activate the 

4 power supply when the currtent i^rTbetween a first current threshold 

5 having a first hysteresis grearerfthan or equal to zero and second current 

6 threshold having a second^ysteresis greater than or equal to zero, the 

7 second current threshold ffigher \han the first current threshold, the 

8 current input circuit to deactivate the power supply when the current is 

9 less than the first current threshold, the current input circuit to deactivate 

10 the power supply when the current is greater than the second current 

11 threshold. 

1 7. The power supply controller circuit claim 6 further comprising 

2 an oscillator circuit coupled to the enable/disaWe signal, the oscillator 

3 circuit to start and stop generating a switching waveform in response to 

4 the enable/disable signal. 
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1 8. The power supply controller circuit of claim 7 wherein the 

2 oscillator circuit is to complete an existing cycle of the switching waveform 

3 before the oscillator is to stop generating the switching waveform in 

4 response to the enable/disable signal. 

1 9. The powe\supply controller circuit of claim 7 wherein the 

2 oscillator circuit is to s\art a new complete cycle of the switching waveform 

3 if the oscillator circuit is to start generating the switching waveform in 



4 response to the enable/disable signal 




1 1 0. The power suppJ^cbntroHer circuit of claim 7 further 

2 comprising a power switch coupled to a primary winding of the power 

3 supply, the power switch coupler! to receive and to switch in response to 

4 the switching waveform. 



1 1 1 . A power supply controller sircuit, comprising a current input 

2 circuit coupled to receive a current representative of an on/off control 

\ 

3 signal applied to the power supply, the current input circuit to generate an 

4 enable/disable signal to activate the poweXupply when the current is in 

5 between a first current threshold having a fir^t hysteresis greater than or 

6 equal to zero and second current threshold having a hysteresis greater 

7 than or equal to zero, the second current threshold higher than the first 
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8 current threshold, the current input circuit to deactivate the power supply 

9 when the current is less than the first current threshold, the current input 

1 0 circuit to deactivate the power supply when the current is greater than the 

1 1 second current threshold. 



1 12. A power supply controller circuit, comprising: 

2 a current input circuit coupled to receive a current representative of 

3 an input voltage applied to\a power supply, the current input circuit to 

4 generate a maximum duty o^cle adjustment signal in response thereto; 

5 and 

6 a control circuit to genetete ^witching waveform, the control 

7 circuit coupled to receive the Qwimum duty cycle adjustment signal, the 

8 control circuit to limit the duty cycle of the switching waveform to a 

9 maximum value in response to the maximum duty cycle adjustment signal, 
10 the switching waveform to regulate the power supply output. 



1 
2 
3 
4 



13. The power supply controller circuit of claim 12 further 
comprising a power switch coupled to a primary winding of the power 
supply, the power switch coupled to receive ^md to switch in response to 
the switching waveform. 



1 14. The power supply controller circuit of claim 13 wherein the 

2 maximum duty cycle adjustment signal is inversely ao^usted by the current 
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3 representative of the voltage input to the power supply when the current 

4 representative)^ the voltage input to the power supply is greater than a 

5 first value. 
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1 15. The powe\supply controller circuit of claim 14 wherein the 

2 maximum duty cycle adjustment signal is independent of the current 

3 representative of the voltage input to the power supply when the current 

4 representative of the voltage input to the power supply is less than the first 

5 value. 

1 16. The power supply ^p/^troller circuit of claim 12 wherein the 

2 maximum duty cycle adjustmep\^g^ with a control signal 

3 received by the control circuit. 

1 17. The power supply controller circuit of claim 1 6 wherein the 

2 control circuit is a pulse width modulation circuit that includes a 

3 comparator to compare an oscillating sawtooth waveform with the 

4 combined maximum duty cycle adjustment signal and the control signal 

5 received by the pulse width modulation circuit. 



1 1 8. The power supply controller circuit oftclaim 1 7 wherein the duty 

2 cycle of the switching waveform is adjusted in response to an output of 

3 the comparator. 
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1 19. A power supply controller circuit, comprising a current input 

2 circuit coupled to receive a current representative of an on/off control 

3 signal applied to a power supply, the current input circuit to generate 

4 enable/disable signal when the current crosses an on/off threshold having 

5 a hysteresis greater than or equal to zero, the power supply controller to 

6 activate and deactivate a power supply in response to the on/off control 

7 signal. 



1 20. The power supply comFtoller circuit of claim 1 9 further 

2 comprising an oscillator circuK 6oupred to the enable/disable signal, the 

3 oscillator circuit to start ancLstopraenerating a switching waveform in 

4 response to the on/off control sigr 



Li! 



1 21 . The power supply controller circuit of claim 20 wherein the 

2 oscillator circuit is to complete an existing cycle of the switching waveform 

3 before the oscillator is to stop generating^the switching waveform in 

4 response to the on/off control signal. 



1 22. The power supply controller circuityof claim 20 wherein the 

2 oscillator circuit is to start a new complete cycle of the switching waveform 

3 if the oscillator circuit is to start generating the switching waveform in 

4 response to the on/off control signal. 
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1 23. The power supply controller circuit of claim 20 further 

2 comprising a power switch coupled to a primary winding of the power 

3 supply, the power swrfch coupled to receive and to switch in response to 

4 the switching waveforrm 

1 24. The power supbly controller circuit of claim 1 9 wherein the 

2 on/off threshold has a hysteresis greater than or equal to zero. 



u 



rii 



1 25. A power supply controller circuit, comprising: 

2 a current input circuit coupled to receive a current, the current input 

3 circuit to generate an enable/disables^ igal to deactivate a power supply 

4 when the magnitude of current crosses beldw-an on/off threshold having a 

5 hysteresis of greater than or equal to zero, the current input circuit to 

6 activate the power supply when the current crosses above the on/off 

7 threshold, the current input circuit to generate a current limit adjustment 

8 signal in response to the current; and 

9 a control circuit coupled to receive\the current limit adjustment 

10 signal, the control circuit coupled to adjust ihe current limit of a current 

1 1 through a power switch in response to the current limit adjustment signal. 



1 26. The power supply controller circuit drf claim 25 wherein the 

2 power switch is coupled to a primary winding of tjie power supply. 
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27. The power supply controller circuit of claim 26 wherein the 
control circuit is a pulse width modulation circuit that generates a 
switching waveform coupled to be received by the power switch to 
regulate the power supo/y output. 

28. The power supply controller of claim 27 wherein the current is 
representative of a feedback signal from the power supply output, wherein 
the power supply voltage is regelated through current limit adjustment of 
the power switch in response to me feedback signal 



L.S. 



1 ( 2^ A power supply controller circuit, comprising: 

2 a current input circuit coupled to receive a current for adjusting a 

3 current limit of a power switch, the current \nfui circuit to generate a 

4 current limit adjustment signal in response to the current; and 

5 a control circuit coupled to receive the current limit adjustment 

6 signal, the control circuit coupled to adjust the current limit of a current 

7 through the power switch in response to the current limit adjustment 

8 signal. 

t, L- 

1 The power supply controller circuit of claim ,29 wherein the 

2 power switch is coupled to a primary winding of the power supply. 
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1 31 . Yhe power supply controller circuit of claim 29 wherein the 

2 control circuius a pulse width modulation circuit that generates a 

3 switching waveform coupled to be received by the power switch to 

4 regulate the power\supply output. 



32. The power supply controller of claim 31 wherein the current is 
representative of a feedback signal from the power supply output, wherein 
the power supply voltage is Regulated through current limit adjustment of 
the power switch in response tb the feedback signal 



1 c ■jfi- The power supply controller of claim jj^wherein the control 

2 circuit includes a first comparator coupled to compare a voltage 

3 representative of the current through the power switch with the current 

4 limit adjustment signal such that the power switch is disabled in response 

5 to an output of the first comparator when the current limit set by the 

6 current limit adjustment signal is exceeded. 



1 34. The^power supply controller of claim 33 wherein the control 

2 circuit is to generate a switching waveform controlled in response to the 

3 output of the first comparator such that the switching waveform is coupled 

4 to limit the current through the power switch. 



1 r j J&. The power supply controller circuit of claim 2@fwherein the 
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2 current limit of the current through the power switch is adjusted by the 

3 current when the current limit of the current through the power switch is 

4 below a predetermined maximum level. 



36. I^ie power supply controller circuit of claim 35 wherein the 

2 current limit of\he current through the power switch is fixed at the 

3 predetermined maximum level for magnitudes of the currents that are 

4 higher than the current value corresponding to the predetermined 
_5 ma ximum curren UimitJevel — . 

1 (*; 2$ \ The power supply controller of claim^^ wherein the current 

2 circuit also generates an enable/disable signal that deactivates the power 

3 supply when the magnitude of the current is below an on/off threshold, the 

4 on/off threshold having a hysteresis of zero or greater. 



lb 

I ^ The power supply controller circuit of claim $T further 

2 comprising an oscillator circuit coupled to an enable/disable signal, the 

3 oscillator circuit to start and stop generating a switching waveform in 

4 response to the current crossing the on/off threshold. 

1 1 1 The power supply controller circuit of claim ^wherein the 

2 oscillator circuit is to complete an existing cycle of the switching waveform 

3 before the oscillator is to stop generating the switching waveform in 
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4 response to the enable/disable signal. 

1 | ^ Jjff. The power supply controller circuit of claim ^6 wherein the 

2 oscillator circuit is to start a new complete cycle of the switching waveform 

3 if the oscillator circuit is to start generating the switching waveform in 

4 response to the enable/disable signal. 

1 - . The power supply controller circuit of claim^^ wherein the 

2 current is received by the current input circuit on a low impedance 

3 terminal that has a reference voltage with respect to ground. 

>} ? 

1 i j #2. The power supply controller in claim 41 , wherein the current 

2 limit of the power switch is set by the value of resistance connected 

3 between the reference voltage on the low impedance terminal and 

4 ground. 



43. A method for controlling a power supply, comprising: 
2 receiving a first currenr^representative of an input voltage to the 

^ power supply through a first tern^inal of a power supply controller; 
4 activating an under-volt^eNgfignal if the first current falls below a 

first under-voltage threshold va 

deactivating the under-voltage Signal if the first current rises above 
a second under-voltage threshold value, 
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activating the\ power supply in response to a deactivated under- 
voltage signal; and \ 

deactivating thexpower supply in response to an activated under- 
voltage signal. \ 

44. The method of claim 43 wherein activating the switching 
waveform includes starting a\iew complete cycle of the switching 
waveform. 




45. The method of claim 4£ wherein deactivating the switching 
waveform includes allowing to corriplet^an existing cycle of the switching 
waveform. 



1 46. The method of claim 43 wherein the second under-voltage 

2 threshold value is greater than the first under-voltage threshold value. 

1 47. The method of claim 43 further\comprising generating a 

2 positive current sense signal in response to\the first current. 



1 48. The method of claim 43 wherein receiving the first current 

2 representative of the input voltage to the poweft supply comprises coupling 

3 a resistance between the first terminal and an in^ut of the primary 

4 winding. 
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1 49. The method of claim 43 wherein activating the power supply in 

2 response to the deactivated under-voltage signal comprises enabling a 

3 switching waveform in response to the deactivated under-voltage signal, 

4 the switching waveform to control a power switch coupled to a primary 

5 winding of the power supply. 



1 50. The method of claim 43 wherein deactivating the power supply 

2 in response to the activated under\voltage signal comprises disabling a 

3 switching waveform in response to the activated under-voltage signal, the 

4 switching waveform to control a pow\r^^witch coupled to a primary 

5 winding of the power supply. 



o 



1 51 . A method for controlling^ potyer^sqpply, comprising: 

2 receiving a first current representative of an input voltage to the 

3 power supply through a first terminal of a ppwer supply controller; 

4 activating an over-voltage signal if th\ first current rises above a 

5 first over-voltage threshold value; 

6 deactivating the over-voltage signal if tf\e first current falls below a 

7 second over-voltage threshold value; 

8 activating the power supply in response t<\ a deactivated over- 

9 voltage signal; and 

10 deactivating the power supply in response td^an activated over- 
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1 1 voltage signal. 

1 52. The meftood of claim 51 wherein activating the switching 

2 waveform includes starting a new complete cycle of the switching 

3 waveform. 
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1 53. The method of claim 51 wherein deactivating the switching 

2 waveform includes allowing\o complete an existing cycle of the switching 

3 waveform. 

1 54. The method of claim 51 wMerein the first over-voltage 

2 threshold value is greater than the\secd\d over^olfage threshold value. 

1 55. The method of claim 51 wnerein receiving the first current 

2 representative of the input voltage to the power supply comprises coupling 

3 a resistance between the first terminal anfl an input of the primary 

4 winding. 



1 56. The method of claim 51 further corrbrising switchably coupling 

2 the first terminal to a first potential to switchably\jenerate an over-voltage 

3 condition. 

1 57. The method of claim 51 wherein activatinAthe power supply in 
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2 response to the deactivated over-voltage signal comprises enabling a 

3 switching waveform in response to the deactivated over-voltage signal, 

4 the switching waveform to control a power switch coupled to a primary 

5 winding of the power supply. 
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1 58. The method of claim 51 wherein deactivating the power supply 

2 in response to the activated over-voltage signal comprises disabling a 

3 switching waveform in response to the activated over-voltage signal, the 

4 switching waveform to control a power switch coupled to a primary 

5 winding of the power supply 

1 59. A method for contrdtfitfta a power supply, comprising: 

2 receiving a first current febresefttatfve-of an input voltage to the 

3 power supply through a first terminal of a power supply controller; 

4 switching a second current flawing through the primary winding with 

5 a switching waveform having a duty cycle; 

6 adjusting the duty cycle of the sv^jtching waveform in response to 

7 the first current. 



1 60. The method of claim 59 wherein troe limit to the duty cycle is 

2 reduced in response to an increase in the first Current if the first current is 

3 greater than a first threshold value, the first threshold having a hysteresis 

4 of greater than or equal to zero. 
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61 . The method of claim 60 further comprising leaving unchanged 
the duty cycle orihe switching waveform if the first current is less than or 
equal to the first threshold value. 

62. The methoaof claim 59 wherein adjusting the maximum duty 
cycle of the switching waveform comprises: 

generating a positive current sense signal in response to the first 
current; \/ * 

generating a first voltage ipf response to the positive current sense 

signal; 

comparing the first voltage with a switching sawtooth waveform; 
and \ 

resetting a latch to limit the maximum duty cycle of the switching 

waveform in response to comparing \he first voltage with the switching 

sawtooth waveform. \ 

63. The method of claim 59 whereVi receiving the first current 
representative of the input voltage to the power supply comprises coupling 
a resistance between the first terminal and a\ input of the primary 
winding. \ 



r 




A method for controlling a power supply, comprising: 
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2 supplying a first current from a first terminal of a power supply 

3 controller; 

4 deactivating the power supply if the first current supplied from the 

5 first terminal falls below a first threshold value; and 

6 activating the power supply if the first current supplied from the first 

7 terminal rises above a second threshold value. 



1 ; / 7 • The method of claim J^wherein deactivating the power supply 

2 comprises stopping a switching waveform to control a power switch 

3 coupled to a primary winding of the power supply. 

0 it 1 * 

^ 1 i ft Jan. The method of claimjg4wherein activating the power supply 



/ 

L l j 2 comprises starting a switching waveform to control a power switch 

G| 3 coupled to a primary winding of the power supply. 

'":.s 

ft 

1 / "7 JpF. The method of claimj8*f wherein the second threshold value is 



2 greater than the first threshold value. 

1 y ^ The method of claim^f further comprising limiting the first 

2 current supplied from the first terminal to a maximum value. 

if* 

1 

2 waveform includes allowing to complete an existing cycle of the switching 
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waveform. 



'5 

1 ^ P The method of claim^f wherein starting the switching 

2 waveform includes starting a new complete cycle of the switching 

3 waveform. 

1 ^ 1 ^f. The method of claimjg*fTurther comprising coupling a switch 

2 between the first terminal and ground. 

1 ^ The method of claim J@^further comprising coupling a variable 

2 resistance between the first terminal and ground. 



^ 1 ^ ' 36. A method for controlling a power supply, comprising: 

Z\ 2 supplying a first current from a first terminal of a power supply 

3 controller; " 

L.L 

q 4 controlling a second current flowing through a primary winding of 

ri \ 

Eli 5 the power supply with a power switch coupled to the primary winding; and 

O 

P 6 adjusting a current limit of the second current in response to the 

7 first current. 

1 7 r } \j4! The method of clairrvf3*wherein adjusting the current limit of 

2 the second current comprises increasing the current limit of the second 

3 current in response to an increase in the first current. 
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The method of claim^Sf wherein adjusting the current limit of 

2 the second current comprises decreasing the current limit of the second 

3 current in response to a decrease in the first current. 

1 Z w The method of claim^ further comprising coupling a 

2 resistance between the first terminal and ground. 

1 j/ jn. The method of claim^wherein controlling a second current 

2 flowing through the primary winding comprises: 

3 switching the power switch in response to a switching waveform; 

4 and 

5 adjusting the switching waveform in response to the first current. 

1 2 0 The method of claim-ffwherein adjusting the switching 

2 waveform comprises: 

3 generating a first voltage in response to the first current; 

4 generating a second voltage in response to the second current; 

5 and 

6 adjusting the switching waveform in response to a comparison of 

7 the first voltage and the second voltage. 



79. A power suppl^ontroller, comprising: 
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2 a pdwer switch having a drain terminal, a source terminal and a 

3 gate, the dram terminal coupled to a primary winding of a power supply 

4 and the source\erminal coupled to ground; 

5 a control circuit coupled to a control terminal, the drain terminal and 

6 the gate of the power switch, the control terminal coupled to an output of 

7 the power supply, the\control circuit to generate a switching waveform to 

8 control the power switcln; 

9 multi-function circuitry coupled between a multi-function terminal 

10 and the control circuit, theWitching waveform generated in response to 

1 1 the drain terminal, the control terminal and the multi-function terminal. 

1 80. The power supply controller of claim 79 wherein the multi- 

2 function circuitry comprises: 

3 a negative current sensor coupled to the multi-function terminal, the 

4 negative current sensor to generate? negative current sense signal in 

5 response to the multi-function terminal\f a voltage at the multi-function 

6 terminal is less than a first voltage, the ntegative current sensor isolated 

7 from the multi-function terminal if the voltaae at the multi-function terminal 

8 is greater than the first voltage; 

9 a positive current sensor coupled to the\nulti-function terminal, the 

10 positive current sensor to generate a positive cufyent sense signal in 

1 1 response to the multi-function terminal if the voltage at the multi-function 

12 terminal is greater than a second voltage, the positive current sensor 
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1 3 isolated from the multi-function terminal if the voltage at the multi-function 

14 terminal is lesMhan the second voltage, wherein the second voltage is 

1 5 greater than theVirst voltage, the switching waveform generated in 

16 response to the negative current sense signal and the positive current 

17 sense signal. 



1 81 . The power supply controller of claim 80 wherein the multi- 

2 function circuitry further Comprises on/off circuitry coupled to receive the 

3 negative current sense signal and coupled to the control circuit, the on/off 

4 circuitry to control the control circuit to start and to stop the switching 

5 waveform in response to the\nulti-fupction terminal. 

1 82. The power supply c^trolle^f^clahji 80 wherein the multi- 

2 function circuitry further comprise^ external current limit adjuster circuitry 

3 coupled to receive the negative cur\ent sense signal and coupled to the 

4 control circuit, the external current lin\it adjuster circuitry control the control 

5 circuit to adjust a current limit of the poy^er switch in response to a current 

6 received at the multi-function terminal. 



1 83. The power supply controller of claim 80 wherein the multi- 

2 function circuitry further comprises under-voltabe comparator circuitry 

3 coupled to receive the positive current sense signal and coupled to the 

4 control circuit, the under-voltage comparator circuity to control the control 
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5 circuit to stan\and to stop the switching waveform in response to a current 

6 received at theViulti-function terminal. 
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84. The power supply controller of claim 80 wherein the multi- 
function circuitry furtner comprises over-voltage comparator circuitry 
coupled to receive the positive current sense signal and coupled to the 
control circuit, the over-voltage comparator circuitry to control the control 
circuit to start and to stop the switching waveform in response to a current 
received at the multi-functioYi terminal. 



function circuitry further comprises m 

rrJen 



85. The power supply controller of claim 80 wherein the multi- 
duty cycle adjuster circuitry 
coupled to receive the positive cuV/entfeensd signal and coupled to the 
control circuit, the maximum duty cycle adjuster circuitry to adjust the 
maximum duty cycle of the switchinawaveform in response to a current 
received at the multi-function terminal: 




1 86. The power supply controller ofXclaim 79 wherein a voltage at 

2 the multi-function terminal is substantially eaual to a first constant voltage 

3 if there is a negative current flowing through trie multi-function terminal. 



1 

2 



87. The power supply controller of claim 7£ 
the multi-function terminal is substantially equal to 
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3 voltage if thefe is a positive current flowing through the multi-function 

4 terminal. 
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1 88. A method for controlling a power supply, comprising: 

2 generating a switching waveform to control a power switch of a 

3 power supply controllencoupled to a primary winding of the power supply; 

4 adjusting the switching waveform in response to a drain terminal of 

5 the power supply controlle\coupled to the primary winding, a voltage at 

6 the drain terminal indicating & current flowing through the power switch; 

7 adjusting the switching v^avefqpm in response to a control terminal 

8 of the power supply controller co\ipfed to an output of the power supply; 

9 and 

10 adjusting the switching Wa^efbrfta in response to a current flowing 

1 1 through a multi-function terminal of thd poWensupply controller. 

1 89. The method of claim 88 wherein adjusting the switching 

2 waveform in response to the current flowinathrough the multi-function 

3 terminal comprises generating a negative current sense signal if the 

4 current flowing through the multi-function terminal flows out of the power 

5 supply controller from the multi-function terminal. 



1 

2 



90. The method of claim 88 wherein adjustindthe switching 
waveform in response to the current flowing through the multi-function 
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terminal comprises generating a positive current sense signal if the 
current flowing though the multi-function terminal flows into the power 
supply controller through the multi-function terminal. 



1 91 . The method of claim 89 further comprising starting and 

2 stopping the switching waveform in response to the negative current 

3 sense signal. 
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92. The method of claim 89 further comprising controlling the 
switching waveform to limit thacurrent flowing through the power switch in 
response to the negative curren\ sens^signah^ 



1 93. The method of claim^^urth^ starting and 

2 stopping the switching waveform in response to the positive current sense 

3 signal. 



1 94. The method of claim 90 furtheV comprising reducing a 

2 maximum duty cycle of the switching wavefprm in response to the positive 

3 current sense signal. 



1 95. The method of claim 89 further comprising coupling the multi- 

2 function terminal to ground through a resistance. 
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1 96. The method of claim 89 further comprising switchably coupling 

2 the multi-function terminal to ground. 



1 97. The method of claim 90 further comprising coupling the multi- 

2 function terminal to an ir\put voltage of the power supply through a 

3 resistance. 

1 98. The method of ctaim 90 further comprising switchably coupling 

2 the multi-function terminal to a first potential. 



eeii a drain terminal and a source 



coupled to 3 primary winding of a power 



1 99. The power supply cd^)fo^er, comprising: 

2 a power switch coupled 

3 terminal, the drain terminal toi 

4 supply; 

5 a control circuit coupled to the\power switch, the drain terminal and 

6 a control terminal, the control terminal\o be coupled to an output of the 

7 power supply; 

8 a negative current sensor coupled^to a multi-function terminal; 

9 a positive current sensor coupled to Vie multi-function terminal; 

10 a on/off circuit coupled between the negative current sensor and 

1 1 the control circuit; 

12 an external current limit adjuster coupled between the negative 

1 3 current sensor and the control circuit; 
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14 an untaer- voltage comparator coupled between the positive current 

1 5 sensor and telecontrol circuit; 

16 an over-voltage comparator coupled between the positive current 

1 7 sensor and the control circuit; and 

18 a maximum dirty cycle adjuster coupled between the positive 

1 9 current sensor and thacontrol circuit. 



O 
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1 1 00. The power supply controller of claim 99 further comprising 

2 enable/disable logic coupled to an output of the under-voltage 

3 comparator, to an output of \he over-voltage comparator, to an output of 

4 the on/off circuit and to an innut of the control circuit. 
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1 101 . The power supply controller of claim 99 wherein the power 

2 switch comprises a power transisW coupfeeH5etween the drain terminal 

3 and the source terminal, the powe\transistor having a gate coupled to the 

4 control circuit. 
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102. The power supply controller of claim 99 wherein the negative 
current sensor comprises: 

a first current source coupled to theteontrol terminal; 

a first transistor having a source coupled to the first current source 
and a gate coupled to a drain of the first transistor; 

a second transistor having a source coupled to the source of the 
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first transistor arid a gate coupled to the gate of the first transistor; 

a third transistor having a drain coupled to the drain and the gate of 



the first transistor ar\d to the gate of the second transistor, the third 

10 transistor having a sooirce coupled to the multi-function terminal and a 

1 1 gate coupled to a first voltage; and 

12 a fourth transistor \iaving a drain and gate coupled to the drain of 

1 3 the second transistor. 



Pi; 



1 103. The power supply controll§rt5f claim 102 wherein the on/off 

2 circuit comprises: 

3 a second current source fcoi/pled to the control terminal; and 

4 a fifth transistor having a gate coupted te-the gate and drain of the 

5 fourth transistor and a drain coupleu to the second current source. 

1 1 04. The power supply controller of claim 1 02 wherein the external 

2 current limit adjuster comprises: 

3 a third current source coupled to thfe control terminal; 

4 a fourth current source coupled to th^ control terminal; 

5 a sixth transistor having a gate coupleato the gate and drain of the 

6 fourth transistor and a drain coupled to the thircKcurrent source; 

7 a seventh transistor having a gate and dransj coupled to the drain of 

8 the sixth transistor; 

9 an eighth transistor having a gate coupled to th\ gate and drain of 
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the seventh transistor, the eighth transistor having a drain coupled to the 
fourth current sourceXand 

a first resisto\coupled to the fourth current source and the drain of 
the eighth transistor. 

105. The power simply controller of claim 99 wherein the positive 
current sensor comprises: 

a ninth transistor having a source coupled to the multi-function 
terminal and a gate coupled toy a second voltage; 

a tenth transistor having \ gate ^afid drain coupled to a drain of the 
ninth transistor; 

an eleventh transistor havfrt^j a g^e coupled to the gate and drain 
of the tenth transistor; 

a twelfth transistor having a soYirce coupled to the control terminal 
and a gate and drain coupled to a drai\ of the eleventh transistor; and 

a fifth current source coupled to a^ource of the tenth transistor and 
coupled to a source of the eleventh transistor. 



1 1 06. The power supply controller of cla^n 1 05 wherein the under- 

2 voltage comparator comprises: 

3 a thirteenth transistor having a source coufted to the control 

4 terminal and having a gate coupled to the gate and\lrain of the twelfth 

5 transistor; and 
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a sixth current source coupled to a drain of the thirteenth transistor. 

107. The power supply controller of claim 105 wherein the over- 
voltage comparator comprises: 

the fourteenth transistor having a source coupled to the control 
terminal and having a gare coupled to the gate and drain of the twelfth 
transistor; and \ 

a seventh current source coupled to a drain of the fourteenth 
transistor. \ 

108. The power supply controller ofctaim 100 wherein the 
enable/disable logic comprises: \ / l\ 

a first NOR gate having a 11r^npuW)upled to the under-voltage 
comparator and having an inverted second input coupled to the on/off 
circuit; and \ 

a second NOR gate having a firsKinput coupled to the over-voltage 
comparator and having a second input coupled to an output of the first 
NOR gate. \ 

1 09. The power supply controller of claim 1 05 wherein the 
maximum duty cycle adjuster comprises: \ 

a fifteenth transistor having a source coupledVo the control terminal 
and having a gate coupled to the gate and drain of thetfwelfth transistor; 
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5 a first dibde coupled to a drain of the fifteenth transistor; and 

6 an eighth current source coupled to the drain of the fifteenth 

7 transistor. 



s !.s 



1 110. The power siipply controller of claim 1 00 wherein the control 

2 circuit comprises: 

3 a second resistor couplted to the control terminal; 

4 a sixteenth transistor having a source coupled to the second 

5 resistor and a drain coupled to tha maximum duty cycle adjuster; 

6 a first comparator having a frst iprput coupled to the source of the 

7 sixteenth transistor and the second j^sj^tor, the first comparator having a 

8 second input coupled to a third volt 

9 a third resistor coupled to the drai^ of the sixteenth transistor; 

1 0 a fourth resistor coupled to the draify of the sixteenth transistor and 

1 1 the third resistor; 

12 a first capacitor coupled to the fourth resistor; 

13 an oscillator having an enable/disable inf^t and first, second and 

14 third switching waveform outputs, the enable/disable input of the oscillator 

1 5 coupled to the enable/disable logic; 

16 a fifth resistor coupled to the drain terminal; 

1 7 a sixth resistor coupled to the fifth resistor; 

18 a second comparator having a first input coupled toNlhe fifth and 

19 sixth resistors and a second input coupled to the external curl^nt limit 
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20 adjuster; 

21 a third comparator having a first input coupled to the third switching 

22 waveform output and inaving a second input coupled to the first capacitor 

23 and the fourth resistor; 

24 a leading edge blartking delay circuit coupled to the power switch; 

25 a first AND gate having a first input coupled to the leading edge 

26 blanking delay circuit and ha\\ng a second input coupled to an output of 

27 the second comparator; 

28 a first OR gate having a ffcst input coupled to an output of the first 

29 AND gate and having a second input coupled to an output of the third 

30 comparator; 

31 a first latch having a set input Voupled to the second switching 

32 waveform output and having a reset injsjut couplSGlo an output of the first 

33 OR gate; and 

34 a second AND gate having a first iribut coupled to the first 

35 switching waveform output and having a seiond input coupled to an 

36 output of the first latch, the second AND gate\iaving an output coupled to 

37 the power switch. 



1 111. The power supply controller of claim 1 \0 wherein the 

2 oscillator begins generating new complete cycles of fyst, second and third 

3 switching waveforms at the first, second and third switching waveform 

4 outputs, respectively, in response to an enable/disable signal received at 
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the enable/drfeable input 

1 1 2. The pqwer supoly-controller of claim 1 1 0 wherein the 
oscillator allows to complete existing cycles of first, second and third 
switching waveforms ^kih^rs^s^ third switching waveform 

outputs, respectively, before stopping the first, second and third switching 
waveforms in response to an enable/disable signal received at the 
enable/disable input. \ 
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